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107.  Entropy of Mack  tody radiation.    If, following the old practice,  we define  entropy  for reversible  processes  by  the relation
dS = ^r> the entropy, per unit volume, of black body radiation may be obtained by considering a black cavity the temperature of whose walls is gradually raised from the absolute zero to temperature T. Assuming Stefan's Law ^ = JcT4 this gives
(no)                   tf
where Sf represents entropy per unit volume.
Referred to auxiliary  temperature T,  this  represents a quantity
of unavailable energy — t^. Of this quantity ^ represents the actual energy of the cavity, and the remainder -^ is equal to f and
represents unavailable energy arising out of the radiation pressure. It is obvious that if we wish to transfer the energy of the cavity to a body at temperature T, work ^ must be done by the radiation pressure; so that the total energy transferred which is unavailable at temperature T is equal to ty + /.
If however we start with the second definition of entropy, it follows conversely that the entropy of the black cavity radiation is
in every instance equal to • I;• ; and this conclusion is independent of Stefan's Law.
108.  Impossibility of increasing availability Iby optical methods.
If it were possible to cause heat to pass from a colder body to a hotter one by means of burning glasses, concave mirrors or indeed any optical combination, we should have an exception to the principle of degradation of energy, and should find it easy to obtain energy in the form of work from a thermically homogeneous system. That this is impossible was shown originally by Glaiisins in the case in which the extreme media were the same; and it was also shown that if the conclusion applies equally when the extreme media are different, then the intensity of emission of a body in any medium must be proportional to the square of the refractive index for that medium.1) When a ray falls on a surface separating two media, part is reflected and part refracted. It is obvious that the existence of the reflected portion reduces the efficiency of a burning glass for the
1) Pogg. Ann. CXXI (1864) 1. As an example of the property, it would be impossible to heat a body to a higher temperature than the Sun by concentrating the Sun's rays with a burning glass, even if atmospheric absorption did not exist.(x, y, &) by six relations of the forms
